Summary Karyological data for the southern short-tailed shrew, Blarinella wardi, were obtained from 3 specimens collected on Mt. Laojun, Lijiang District, Yunnan Province, China. We examined 35 metaphases of B. wardi. The diploid number (2n) was 32 and the fundamental autosome number (NFa) was 58. The karyotype consisted of 10 M and 4 SM pairs, one small A pair, one medium-sized M X chromosome, and one small SM Y chromosome. The autosomal complement contained one pair of M chromosomes (no. 10) bearing a secondary constriction on the proximal long arm. The range of diploid number in the genus Blarinella indicates 32 to 44. In comparison with previously reported data on the karyotype of B. griselda, the secondary constriction on one pair of metacentric and biarmed sex chromosomes are considered affinal characters of the genus Blarinella.
In China, the family Soricidae comprises 47 species in 10 genera (Wang 2003) . Of these, 35 species belonging to eight genera are members of the subfamily Soricinae (Wang 2003) and karyotypes of most species are still unknown. In the Soricinae, the genus Blarinella, which is known only from Yunnan and Sichuan in China, northern Myanmar, and Vietnam, is thought to be semifossorial, based on morphological traits such as its relatively short tail (Abe 1985 , Nowak 1999 , Lunde et al. 2003 . Blarinella species are considered rare and relict species with primitive characters.
The genus Blarinella was described as most closely related to the genus Sorex based on morphology (Ellerman and Morrison-Scott 1951 , 1966 , Corbet 1978 , Hoffmann 1987 . Milne-Edwards (1872), who originally described the genus, assigned B. quadraticauda to the genus Sorex; thus, it was originally named Sorex quadraticauda. However, Thomas (1911) reported that this species most resembles the genus Blarina (tribe Blarinini) in dentition, the number of teeth, and characters of the unicuspid teeth. Therefore, Thomas (1911) proposed the new genus Blarinella, and S. quadraticauda was renamed B. quadraticauda.
Subsequently, Thomas (1912 Thomas ( , 1915 described 2 new species: B. griselda and B. wardi. However, Hoffmann (1987) regarded the genus Blarinella as containing only one species, B. quadraticauda. Corbet and Hill (1992) also did not accept the specific validity of B. wardi. Hutterer (1993) placed B. quadraticauda and B. wardi in Blarinella. Jiang et al. (2003) placed three species (B. quadraticauda, B. griselda, and B. wardi) in the genus Blarinella based on a multivariate analysis; this is reflected in the third edition of Mammal Species of the World (Hutterer 2005) . In this present study, we report the conventional karyotype of B. wardi and compare it with that of the genus Blarinella and Blarina.
Materials and methods
Karyological data for B. wardi were obtained from three specimens collected on Mt. Laojun, Lijiang District, Yunnan Province, China (Fig. 1) . The site was about 3900 m in elevation and located at 26°37Ј94ЉN and 99°43Ј52ЉE. The species identification was based on the skull and external morphology (Hoffmann 1987 , Jiang et al. 2003 . Details of the collection and some external measurements of the specimens are provided in Table 1 . The skulls, skins, and bodies of the specimens (JUM062, JUM075, JUM082) were deposited in the Chinese Academy of Sciences, Kunming Institute of Zoology.
The sampled animals were sacrificed, and bone marrow cells were cultured for chromosome preparation in the field. After 40 min of colchicine treatment in RPMI1640 medium supplemented with 15% calf serum, the cells were incubated in 0.075 M KCl solution at 37°C for 18 min. The cells were collected using a hand-operated centrifuge, fixed with modified Carnoy's fixative (methanol : acetic acidϭ3 : 1), spread on glass slides, and air-dried under humid conditions. The conventional chromosome pairs were categorized as metacentric (M), submetacentric (SM), subtelocentric (ST), or acrocentric (A), according to Zima and Kral (1984) .
Results
We examined 35 metaphase cells of Blarinella wardi. The diploid number (2n) was 32, and the fundamental autosome number (NFa) was 58 (Fig. 2) . The karyotype consisted of 10 M and 4 SM pairs gradually decreasing in size, one medium-sized M pair (no. 10), one small A pair (no. 15), one medium-sized M X chromosome, and one small SM Y chromosome. The autosomal complement contained one pair of M chromosomes (no. 10) bearing a secondary constriction on the proximal long arm (Fig. 2) .
Discussion
The G-banded karyotype of B. griselda has a diploid number of 44 and metacentric X and submetacentric Y sex chromosomes (Ye et al. 2006 ). It appears that chromosome M10 of B. wardi and chromosome no. 12 of B. griselda are corresponding chromosomes because there is an interstitial secondary constriction on the proximal long arm of both of these chromosomes. In the family Talpidae, the chromosomes of most species show G-band homologies, and the interstitial secondary constriction tends to be conserved (Tsuchiya 1985 , Kawada and Obara 1999 , Kawada et al. 2001 , 2002 . Moreover, the shape of the sex chromosomes is similar in B. griselda and B. wardi. The sex chromosomes of most Soricidae species show high homology (Dannelid 1994 , Zima et al. 1998 .
In contrast to the diploid number and arm number of the autosomes of Blarinella, those of Blarina are 2nϭ37-52 and NFaϭ46-64, respectively (Meylan 1967 , Genoways et al. 1977 , George et al. 1981 , Moncrief et al. 1982 . The karyotypes of Blarina are composed of no to a few biarmed chromosomes and a number of A pairs. Based on the chromosome number, the karyotype of B. wardi differs from that of the genus Blarina; however, the number of autosome arms falls within the range of that in the genus Blarina. Moreover, Blarina hylophaga has one A pair that has a non-stained region that is regarded as a secondary constriction (George et al. 1982) . This chromosome may be homologous to the long arm of Blarinella wardi M10 (rearranged through a Robertsonian fusion/fusion). In addition, the X chromosome of Blarina hylophaga is a small or mediumsized M chromosome. The genus Sorex possesses a large A X chromosome, whereas Blarinella and Blarina have M X chromosomes. Thus, these genera are considered more closely related than others. Moreover, this view is supported by a molecular phylogeny (Ohdachi et al. 2006) .
Fossils of Blarinella were recorded from Pliocene strata in Europe (3.4-6.6 million years be-fore the present; Hoffmann 1987) and from early Pliocene to middle Miocene strata (5.2-18 million years before the present) in Eurasia and America (Reumer 1984 , Storch et al. 1998 , Harris 1998 . Thus, the distribution of Blarinella was much wider in the past, and we suggest a relationship between Blarinella and Blarina that is supported by their morphology, chromosomes, molecular data, and historical distributions.
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